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CLAIMS 
(57) [Claim(s)] 

[Claim 1] Have the following and the laminating of the aforementioned joint object is carried 
out to multi-stage on an insulating transparent substrate through an electrode. It is the 
organic thin film light emitting device to which a latter joint object, on the whole, covers the 
joint object of the preceding paragraph on the occasion of the laminating, and the 
aforementioned joint object is characterized by the bird clapper by connecting the same polar 
electrode mutually electrically on an insulating transparent substrate while, as for an 
electrode, a positive electrode and a negative electrode are arranged by turns through a joint 
object. Insulating transparent substrate Electrode The joint object of a charge pouring layer / 
luminous layer 

[Claim 2] It is the organic thin film light emitting device characterized by the joint objects of a 
charge pouring layer / luminous layer being a hole -injection layer and a luminous layer in an 
organic thin film light emitting device according to claim 1. 

[Claim 3] It is the organic thin film light emitting device characterized by being the luminous 
layer by which the joint object of a charge pouring layer / luminous layer was inserted into a 
hole-injection layer, an electron-injection layer, and front 2 persons in the organic thin film 
light emitting device according to claim 1. 

[Claim 4] It is the organic thin film light emitting device characterized by the bird clapper from 
a photogene with each same luminous layer in an organic thin film light emitting device 
according to claim 1. 

[Claim 5] It is the organic thin film light emitting device characterized by the bird clapper from 
the charge pouring matter with each same charge pouring layer in an organic thin film light 
emitting device according to claim 1. 
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DETAILED DESCRlpfiON ~ " " 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of the organic thin film light 
emitting device which starts the organic thin film light emitting device used as a source of 
luminescence of various display, especially is excellent in reliability. 
[0002] 

[Description of the Prior Art] Development and utilization of various display devices are 
energetically advanced with rapid increase of the need of the flat display which replaces the 
conventional Braun tube. Electroluminescent element (it considers as an EL element below) is 
also based on such needs, and attention is attracted by the high resolution and the high 
visibility it is especially invisible on other displays as a spontaneous light emitting device of all 
solid-states. Now, what is put in practical use is an EL element which consists of inorganic 
material which used the ZnS/Mn system for the luminous layer. However, since this kind of 
inorganic EL element has driver voltage [ required for luminescence ] as high as more than 
100V, the drive method becomes complicated and it has the trouble that a manufacturing cost 
Is high. Moreover, for a low reason, the efficiency of blue luminescence is difficult for full- 
color-izing. On the other hand, since driver voltage required for luminescence can reduce 
sharply the thin film light emitting device using the organic material and it fully has the 
possibility of full- color -izing by application of various luminescent material, research is 
activating it in recent years. 

[0003] In the laminating type which consists of an electrode / hole -injection layer / a 
luminous layer / an electrode especially to a luminescence agent tris (8-hydroxyquinoline) 
aluminum By using a 1 and V- screw (4-N and N-JITORI aminophenyl) cyclohexane for a 
hole-injection agent It is 1000 cd/m2 at the applied voltage not more than 10V. Since the 
report that the above brightness was obtained was made, the spur has been applied to 
development (Appl.Phys.Lett.51, 913, (1987)). 
[0004] 

[Problem(s) to be Solved by the Invention] Thus, although the thin film light emitting device 
using the organic material has suggested strongly a low -battery drive, the possibility of full- 
color- izing, etc., many technical problems which must be solved in respect of a performance 
are left behind. Especially the problem of property degradation accompanying the prolonged 
drive of about 10,000 hours is a technical problem which must be overcome. Moreover, since 
development of the luminescent material which enables luminescence of RGB three primary 
colors in full-color-izing, and the thickness of an organic layer are 1 micrometer or less, 
membrane formation nature is good, there are no electric defects, such as a pinhole, and 
there is selection of the electrode material which is excellent in development of the organic 
material excellent in the transport capacity of an electron and an electron hole and the 
pouring nature of the charge to an organic layer etc. 

[0005] Development of an organic material still more possible [ the viewpoint of mass- 
production nature to extensive manufacture ] and cheap, improvement of the element 
formation method, etc. are important technical problems. Research is advanced focusing on 
the elucidation of the present degradation mechanism, ablation of an up electrode and an 
organic film interface occurs with the moisture in the atmosphere from examination of the 



.tmocnhprp Hpnpndencv at the time of a continuation drive, degradation speed decreases by . 

fgufss of th^ S and reduction of the current density at the t,me of a 

drfve and the knowledge of being connected to improvement in a life .s be.ng acquired. 
fSl SifinventTr^^^^^ in view of an above-mentioned point, and the purpose .s in 

e^ g t e organ c hin'lm light emitting device which is excellent in reliability y developing 
Jne element structure which it is hard to be influenced upwards of the moisture in the 
atmosphere, and can reduce current density. 

?KAolL for Solvina the Problem] According to this invention, the above-mentioned purpose 
1 an i sulaCtr pa^^^^^^^^^^^ an electrode, and theioint object of a charge pouring 

layer / lum noJ layer. The laminating of the aforementioned joint object is carried out to 
mum-s age on an insulating transparent substrate through an electrode -^ ^^^'^^^^^^^^^ 
electrode a positive electrode and a negative electrode are arranged by turns through a joint. 
obTect th^ s^me p^^ electrode is mutually connected electrically on an insulating 
?rinsDarent substrate The aforementioned joint object is attained by supposing that a latter 
on hTwhole, comes to cover the joint object of the preceding paragraph on the 



occasion of the laminating. 
[0008] 



[Son] Since the laminating of the joint object of a charge Pou ring layer / luminous layer 
s carried out to multi-stage, the brightness of each stage can be made low and it can ^ 
integrate with the b ghtness of the joint object of each stage, and the whole brightness can 
b?raS. Therefore, voltage impressed to the joint object of each stage is made low, and it 
becomes possible to lower and drive the current density of each stage. 
foGoTMoreover since the joint object of the preceding paragraph is covered with a latter 
ioinfobrect on the whole, on the joint object of the preceding paragraph, -gesture does not 
Suse it, but it can protect element degradation by ablation of an electrode from the inside of 
the atmosphere on it. 

[Exlmplel Drawing, is the cross section showing the organic thin film light emitting device 
concern^g^S^ple of this invention. Drawinal is the cross section showing the organic 
Z Z naht emitting device concerning the example from which this invention differs^ 

is the cross section showing the organic thin film light emitting device concerning 
thp pyamole from which this invention differs further. 

Soi 1 1 DrawS is the cross section showing the organic thin film light emitting device 
concern^S^xam^^ from which this invention differs further. An insulating transparent 
concerning uie m ^ ^^^^ electrode. 13. 17, 24, 26, 

5tf hofe-inUuon laye'r, A. ,or a negative electrode and 33 and 3„„. 
14 16 23 27 34 38 43, 48, and 50, an electron -injection layer, and 19, 29. 301 and 45 are i 
luminous laye'r, a^d 15, 22, 28 32. 42 and 49.300 ] DC POwer supplies, 
root 21 An insulating transparent substrate uses glass, a resin, etc. which are the base 
mater al of an eSnt A transparent material is used when becoming a luminescence side. A 
Sve elecL^d^^^^^^^^^^^ of transparent electric conduction films, such as semipermea^^^^ 
moir.n7ruch as gold and nickel, and an indium stannic-acid ghost (ITO), tin oxide (Sn02) 
Ti formed byfellance he^^^^^^ vacuum evaporationo, electron beam evaporat.on^and t e 
scatter In orde? to give transparency, as for this positive electrode, it is desirable to make it 

ToOltAtoTe-NllX has a desirable thing transparent as much as possible in the 
ul scent Tximum field of light to which it was -Quired in whic to con^^^^^^^ 
hole efficiently and to pour it in, and it emitted light. Although there are SUPINKO-TO 
citing the l^^ method resistance heating vacuum evaporationo, electron beam evaporation 
eL as the membrane formation method, resistance heating vacuum evaporationo 'S common^ 
Thickness iHSo or 2000A and is 200 or 800A suitably. As hole -injection matter, a hydrazone 
Compound a pyLoline compound, a stilbene compound, an amine system compound, etc. are 
used. The typical hole -injection matter is shown below. 



[0014] 
[Formula 1] 



H. 



(5-1 ) 



CH> CHi 



C H 3 



T ( 5-2 ) 



C = CH— CH = C 



N — (O)— C H = C 

^ '5-5) 

N — (O)— C H = C 

/© (5-6) 

N— eH = N— N 

H— <0)— CH = H — N * ' 

[0015] A luminous layer emits light efficiently by the reunion of the electron hole poured in 
from the hole -injection layer or the positive electrode, and the electron poured in from the 
negative electrode or the electron -injection layer. Although the membrane formation method 
has SUPINKO-TO, casting, the LB method, resistance heating vacuum evaporations electron 
beam evaporation, etc., its resistance heating vacuum evaporationo is common. Although 



thickness is 100 or 2000 A. it is 200 or 800 A suitably. A typical photogene is shown below. 

[0016] 
[Formula 2] 
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[0017] AS for an electron -injection layer it is desirable to pour - electron into a^^^^ 
aver efficiently. Although the membrane formation method has SUPINKO lU, casting. 
Sod Stance heating vacuum evaporationo, electron ^eam evaporation etc its 
Tes stance heating vacuum evaporationo is common. Although thickness is 100 or 2000A it is 
200 or 800A su i ably. An OKIsA diazole derivative, a perylene derivative, etc^are used as 
rctron-injection matter. The typical electron-injection matter is shown below. 

[0018] 
[Formula 3] 




(T-2) 



(7-3) 



[0019] A negative electrode needs to inject an electron into an organic layer efficiently. As 
the membrane formation method, resistance heating vacuum evaporationo, electron beam 
evaporation, and a spatter are used. The zinc oxide which added these alloys and a layered 
product, and aluminum, such as Mg, Ag, In, calcium, aluminum, etc. with a small work function, 
as a charge of negative-electrode material is used. As for the zinc oxide which added 
aluminum, it is desirable to consider as the aluminum addition 0.5 or 3% of range by electron 
beam evaporation and the spatter, and to form membranes below 100 degrees C suitably the 
substrate temperature of 200 degrees C or less. Thickness is formed in 100 or 2000A 
thickness. Semipermeable membrane, such as aluminum, is formed in 300 or 800A thickness 
by the resistance heating vacuum deposition. 

Example 1 drawing 1 Is the cross section showing the organic thin film light emitting device 
concerning the example of this invention. The glass substrate 11 which formed the positive 
electrode 12 which is ITO of about 1000A of thickness was laid in resistance heating vacuum 
evaporationo equipment, and membranes were, formed one by one with the hole -injection 
layer 13 and the luminous layer 14. Vacuum tub internal pressure was set to 8x10 to 4 Pa on 
the occasion of membrane formation. It formed in 500A thickness using the compound shown 
in the aforementioned chemical formula (5-1) at the hole-injection layer 13 by 2A/s in the 
boat temperature of 200 degrees C, and membrane formation speed. It heated at the boat 
temperature of about 200 degrees C using the compound continuously shown in the 
aforementioned chemical formula (6-1) as a luminous layer 14, membrane formation speed 
was carried out in about 2A/s, and it formed in 600A thickness. 

[0020] Then, the substrate 1 1 was taken out from the vacuum tub and it laid in the sputtering 
system, and the spatter was carried out by using as a target the sample which carried 
aluminum wire on the zinc pellet, passing the mixed gas of Ar:0 2 = 1:1, and the transparent 
negative electrode 15 which consists of an aluminum addition zinc oxide was formed in 1000A 
thickness. The visible-ray permeability of this aluminum addition zinc-oxide transparent 
negative electrode 15 is about 85%. Next, the sample was taken out from the sputtering 
system, and it laid in resistance heating vacuum evaporationo equipment again, and formed in 
the thickness of 500A in order of the luminous layer 16 and the hole-injection layer 17 under 
the same conditions using the same material as the aforementioned luminous layer 14 and the 
hole -Injection layer 13. Finally Ag was formed in the thickness of 1000A as a positive 
electrode 18. 

In the example of comparison 1 above-mentioned example, a luminous layer 16, the hole- 
Injection layer 17, and a positive electrode 18 were not formed, and also the organic thin film 



light emitting device was formed like the example 1. ♦ it « " 

10021] When both example 1 and example 1 of comparison impressed f^^t ^^''''^^^^^^'^^^f' 
uniform green (main wavelength : 550nm) luminescence was obtamed Brightness ^OO cd/ f 
The voltage which can be set. current density, luminous efficiency, and brightness half line are 
shown in Table 1. 
[0022] 
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Since the two-step laminating of the joint object which consists of a hole -injection layer and 
a luminous layer in this example is carried out, the brightness which a single joint object pays 
can be low, can end, and can reduce the current density which a joint object single for the 
reason needs, and its life improves as the organic whole thin film light emitting device Smce 
ioint [ the first step of ] object is covered on the whole, the invasion of the moisture to joint 
[ the first step of ] object is prevented, and the reliability of joint I the second more step of J 
object of an organic thin film light emitting device improves. 

[0023] Moreover, since the voltage concerning an element is compared with the one-step 
element of the example of comparison and it can decrease, equivalent [ in luminous 
efficiency ] or the improvement in some is found. . 
ExamDie 2 drawing 2 is the cross section showing the organic thin film light emitting device 
concerninglhi^ple from which this invention differs. The 

22 which consists of an aluminum addition zinc oxide was formed on the glass substrate 21 at 
the thickness of about 1000A of thickness. Next, the luminous layer 23 and the hole- injection 
layer 24 were formed one by one. The luminous layer 23 and the hole-injection layer 24 were 
created on the same conditions as an example 1. „ 
[0024] The positive electrode 25 was formed in 700A thickness using the same resistance 
heating vacuum evaporationo equipment using Au. The light transmittance of this positive 
electrode is about 70%. The hole- injection layer 26 and the luminous layer 27 were 
succeedingly created one by one like the above. Finally, the alloy (Mg/Ag=10.1) of Mg and Ag 
was used and the negative electrode 28 was formed in 1000A thickness by the resistance 
heating vacuum deposition. ... 
In the example of comparison 2 above-mentioned example, the hole -injection layer 26 a 
luminous layer 27, and a negative electrode 28 were not formed, and also the organic thin film 
light emitting device was formed like the example 2. 

[0025] When both example 2 and example 2 of comparison impressed direct current voltage 
uniform green (main wavelength : 550nm) luminescence was obtained. Brightness 100 cd/"i2 
The voltage which can be set, current density, luminous efficiency, and brightness half line are 
shown in Table 2. 
[0026] 
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Example 3 drawing 3 is the cross section showing the organic thin film light emitting device 
concerning the example from which this invention differs further. The transparent negative 
electrode 32 which consists of an aluminum addition zinc oxide was formed on the glass 
substrate 31 at the thickness of about 1000A of thickness. Next, the electron-injection layer 
33, the luminous layer 34, and the hole-injection layer 35 were formed one by one. The 
electron -injection layer was heated at the boat temperature of about 300 degrees C using the 
aforementioned chemical formula (7-2), and was formed in 400A thickness as 2A/s in 
membrane formation speed. The luminous layer 34 and the hole -injection layer 35 were 
created on the same conditions as an example 1. 

[0027] The positive electrode 36 was formed in 700A thickness using the same resistance 
heating vacuum evaporationo equipment using Au. The light transmittance of this positive 
electrode is about 70%. The hole-injection layer 37, the luminous layer 38, and the electron- 
injection layer 39 were succeedingly created one by one like the above. Finally, the alloy 
(Mg/Ag=10:1) of Mg and Ag was used and the negative electrode 300 was formed in 1000A 
thickness by the resistance heating vacuum deposition. 

In the example of comparison 3 above-mentioned example 3, the hole-injection layer 37, a 
luminous layer 38, and a negative electrode 300 were not formed, and also the organic thin 
film light emitting device was formed like the example 3. 

[0028] When both example 3 and example 3 of comparison impressed direct current voltage, 
uniform green (main wavelength : 550nm) luminescence was obtained. Brightness 100 cd/m2 
The voltage which can be set, current density, luminous efficiency, and brightness half line are 
shown in Table 3. 
[0029] 
[Table 3] 
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Example 4 drawing 4 is the cross section showing the organic thin film light emitting device 
concerning the example from which this invention differs further. The transparent negative 
electrode 42 which consists of an aluminum addition zinc oxide was formed on the glass 
substrate 41 at the thickness of about 1000A of thickness. Next, the luminous layer 43 and 
the hole-injection layer 44 were formed one by one. The luminous layer 43 and the hole- 
injection layer 44 were created on the same conditions as an example 1. 



[0030] The positive electrode 46 was formed in 700A thickness using the same resistance 
heating vacuum evaporationo equipment using Au. The light transmittance of this positive 
electrode is about 70%. The hole-injection layer 47, the luminous layer 48. the negative 
electrode 49, the luminous layer 50, and the hole -injection layer 51 were succeedmgly created 
like the above. The positive electrode 52 formed 1000A of Ag. As for this element, the triad 
laminating of the joint object of a hole-injection layer and a luminous layer is carried out. 
It is the same as that of the example 2 of the example of comparison 4 aforementioned 

When both example 4 and example 4 of comparison impressed f^ct current voltage 
uniform green (main wavelength : 550nm) luminescence was obtained Brightness 10° cd/m2 
The voltage which can be set, current density, luminous efficiency, and brightness half line are 
shown in Table 4. 
[0032] 
[Table 4] 
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[0033] 

[Effect of the Invention] According to this invention, it has an insulating transparent 
substrate an electrode, and the joint object of a charge pouring layer / luminous layer The 
laminating of the aforementioned joint object is carried out to multi-stage on an insulating 
transparent substrate through an electrode, and while, as for an electrode, a positive 
electrode and a negative electrode are arranged by turns through a joint object, the same 
polar electrode Is mutually connected electrically on an insulating transparent substrate. 
Since a latter joint object, on the whole, comes to cover the joint object of the preceding 
paragraph on the occasion of the laminating, the aforementioned joint object can make low 
the brightness of join coalesce each stage of a charge pouring layer / luminous layer and can 
integrate with the brightness of the joint object of each stage, and can raise the brightness of 
the whole element. Therefore, the organic thin film light emitting device which can make low 
voltage impressed to the joint object of each stage, can lower and drive the current density of 
each stage, and is excellent in reliability is obtained. ^ . . , , 

[0034] Moreover, since the joint object which is in the preceding paragraph in the joint volume 
layer of an organic thin film light emitting device is covered with a latter joint object on the 
whole the organic thin film light emitting device which moisture is not spread from the inside 
of the atmosphere, but can prevent element degradation by ablation of an electrode on the 
joint object of the preceding paragraph, and is excellent in reliability is obtained. 
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techmcal TIld^ 

[Industrial Application] This invention relates to the structure of the organic thin film light 
emitting device which starts the organic thin film light emitting device used as a source of 
luminescence of various display, especially is excellent in reliability. 
[0002] 
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PRIOR ART 

[Description of the Prior Art] Development and utilization of various display devices are 
energetically advanced with rapid increase of the need of the flat display which replaces the 
conventional Braun tube. Electroluminescent element (it considers as an EL element below) is 
also based on such needs, and attention is attracted by the high resolution and the high 
visibility it is especially invisible on other displays as a spontaneous light emitting device of all 
solid-states. Now, what is put in practical use is an EL element which consists of inorganic 
material which used the ZnS/Mn system for the luminous layer. However, since this kind of 
inorganic EL element has driver voltage [ required for luminescence ] as high as more than 
100V, the drive method becomes complicated and it has the trouble that a manufacturing cost 
is high. Moreover, for a low reason, the efficiency of blue luminescence is difficult for full- 
color-izing. On the other hand, since driver voltage required for luminescence can reduce 
sharply the thin film light emitting device using the organic material and it fully has the 
possibility of full-color-izing by application of various luminescent material, research is 
activating it in recent years. 

[0003] In the laminating type which consists of an electrode / hole-injection layer / a 
luminous layer / an electrode especially, tris (8-hydroxyquinoline) aluminum is used for a 
luminescence agent, and a 1 and V-screw (4-N and N-JITORI aminophenyl) cyclohexane is 
used for a hole-injection agent. It is 1000 cd/m2 at the applied voltage not more than 10V. 
Since the report that the above brightness was obtained was made, the spur has been applied 
to development (Appl.Phys.Lett.51, 913, (1987)). 
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[Effect of the Invention] While according to this invention having an insulating transparent 
substrate, an electrode, and the joint object of a charge pouring layer / luminous layer, 
carrying out the laminating of the aforementioned joint object to multi-stage on an insulating 
transparent substrate through an electrode and, as for an electrode, arranging a positive 
electrode and a negative electrode by turns through a joint object By connecting the same 
polar electrode mutually electrically on an insulating transparent substrate, since a latter joint 
object, on the whole, comes to cover the joint object of the preceding paragraph on the 
occasion of the laminating, the aforementioned joint object can make low the brightness of 
join coalesce each stage of a charge pouring layer / luminous layer, and it can integrate with 
the brightness of the joint object of each stage, and the brightness of the whole element can 
be raised. Therefore, the organic thin film light emitting device which can make low voltage 
impressed to the joint object of each stage, can lower and drive the current density of each 
stage, and is excellent in reliability is obtained. 

[0034] Moreover, since the joint object which is in the preceding paragraph in the joint volume 
layer of an organic thin film light emitting device is covered with a latter joint object on the 
whole, the organic thin film light emitting device which moisture is not spread from the inside 
of the atmosphere, but can prevent element degradation by ablation of an electrode on the 
joint object of the preceding paragraph, and is excellent in reliability is obtained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Thus, although the thin film light emitting device 
using the organic material has suggested strongly a low -battery drive, the possibility of full- 
color-izing, etc., many technical problems which must be solved in respect of a performance 
are left behind. Especially the'problenri-6f property degradation accompanying the prolonged 
drive of about 10,000 hours is a technical problem which must be overcome. Moreover, since 
development of the luminescent material which enables luminescence of RGB three primary 
colors in full-color-izing, and the thickness of an organic layer are 1 micrometer or less, 
membrane formation nature is good, there are no electric defects, such as a pinhole, and 
there is selection of the electrode material which is excellent in development of the organic 
material excellent in the transport capacity of an electron and an electron hole and the 
pouring nature of the charge to an organic layer etc. 

[0005] Development of an organic material still more possible [ the viewpoint of mass- 
production nature to extensive manufacture ] and cheap, improvement of the element 
formation method, etc. are important technical problems. Research is advanced focusing on 
the elucidation of the present degradation mechanism, exfoliation of an up electrode and an 
organic film interface occurs with the moisture in the atmosphere from examination of the 
atmosphere dependency at the time of a continuation drive, degradation speed decreases by 
the guess of this causing degradation, and reduction of the current density at the time of a 
drive, and the knowledge of being connected to improvement in a life is being acquired. 
[0006] This invention is made in view of an above-mentioned point, and the purpose is in 
offering the organic thin film light emitting device which is excellent in reliability by developing 
the element structure which it is hard to be influenced upwards of the moisture |n the 
atmosphere, and can reduce current density. 
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MEANS 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose 
has an insulating transparent substrate, an electrode, and the joint object of a charge pouring 
layer / luminous layer. The laminating of the aforementioned joint object is carried out to 
multi-stage on an insulating transparent substrate through an electrode, and while, as for an 
electrode, a positive electrode and a negative electrode are arranged by turns through a joint 
object, the same polar electrode is mutually connected electrically on an insulating 
transparent substrate. The aforementioned joint object is attained by supposing that a latter 
joint object, on the whole, comes to cover the joint object of the preceding paragraph on the 
occasion of the laminating. 
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OPERATION 

[Function] Since the laminating of the joint object of a charge pouring layer / luminous layer 
is carried out to multi-stage, the brightness of each stage can be made low, and it can 
integrate with the brightness of the joint object of each stage, and the whole brightness can 
be raised. Therefore, voltage impressed to the joint object of each stage is made low, and it 
becomes possible to lower and drive the current density of each stage. 
[0009] Moreover, since the joint object of the preceding paragraph is covered with a latter 
joint object on the whole, on the joint object of the preceding paragraph, moisture does not 
diffuse it, but it can protect element degradation by exfoliation of an electrode from the inside 
of the atmosphere on it. 
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[Example] Drawing 1 is the cross section showing the organic thin film light emitting device 
concerning the example of this invention. Drawing 2 is the cross section showing the organic 
thin film light emitting device concerning the example from which this invention differs. 
Drawing 3 is the cross section showing the organic thin film light emitting device concerning 
the example from which this invention differs further. 

[0011] Drawing 4 is the cross section showing the organic thin film light emitting device 
concerning the example from which this invention differs further. An insulating transparent 
substrate, and 12, 18, 25, 36, 46 and 52 11, 21, 31, and 41 A positive electrode, 13, 17, 24, 26, 
35, 37, 44, 47, and 51 A hole-injection layer. As for a negative electrode, and 33 and 39, for 
14, 16, 23, 27, 34. 38, 43, 48, and 50, an electron-injection layer, and 19, 29, 301 and 45 are [ a 
luminous layer, and 15, 22, 28 32, 42 and 49,300 ] DC power supplies. 
[0012] An insulating transparent substrate uses glass, a resin, etc. which are the base 
material of an element. A transparent material is used when becoming a luminescence side. A 
positive electrode consists of transparent electric conduction films, such as semipermeable 
membrane, such as gold and nickel, and an indium stannic-acid ghost (ITO), tin oxide (Sn02), 
and is formed by resistance heating vacuum evaporationo, electron beam evaporation, and the 
spatter. In order to give transparency, as for this positive electrode, it is desirable to make it 
the thickness of 100 -3000 A. 

[0013] A hole -injection layer has a desirable thing transparent as much as possible in the 
luminescence maximum field of light to which it was required in which to convey an electron 
hole efficiently and to pour it in, and it emitted light. Although there are SUPINKO-TO, 
casting, the LB method, resistance heating vacuum evaporationo, electron beam evaporation, 
etc. as the membrane formation method, resistance heating vacuum evaporationo is common. 
Thickness is 100 or 2000A and is 200 or 800A suitably. As hole-injection matter, a hydrazone 
compound, a pyrazoline compound, a stilbene compound, an amine system compound, etc. are 
used. The typical hole-injection matter is shown below. 
[0014] 
[Formula 1] 
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[0015] A luminous layer emits light efficiently by the reunion of the electron hole poured in 
irthe hol^-injecti^on layer or the positive electrode, and the e^ctr^^^^^ 
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thickness isToOor'ioOOA, Itlloo^or sToALuabfy:^^^ photogene is shown below. 
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[0017] As for an electron -injection layer, it is desirable to pour an electron into a luminous 
layer efficiently. Although the membrane formation method has SUPINKO-TO, casting, the LB 
method, resistance heating vacuum evaporationo, electron beam evaporation, etc., its 
resistance heating vacuum evaporationo is common. Although thickness is 100 or 2000A, it Is 
200 or 800A suitably. An OKISA diazole derivative, a perylene derivative, etc, are used as 
electron -injection matter. The typical electron -injection matter is shown below, 
[00181 
[Formula 3] 
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[0019] A negative electrode needs to inject an electron into an organic layer efficiently. As 
the membrane formation method, resistance heating vacuum evaporationo, electron beam 
evaporation, and a spatter are used. The zinc oxide which added these alloys and a layered 
product, and aluminum, such as Mg, Ag, In, calcium, aluminum, etc. with a small work function, 
as a charge of negative -electrode material is used. As for the zinc oxide which added 



*^'1'rv,1™1f^aoss^t^o 'lowing the organic thin film light emitting device 

the occas on ofS^^^ i« formed in 500A thickness using the compound shown 

n the afo eLnttoned chemical formula (5-1) at the hole-injection Iayer13 by 2A s ,n the 
boat temperaLe of 200 degrees C, and membrane formation speed, t hjated at the boat 
temoeSe of about 200 degrees C using the compound continuously shown the 
SSioned chemical formula (6-1) as a luminous layer 14, membrane formafon speed 

negative eiecirou evaporatlono equipment agam, and formed m 

th'e Set A^^ 1^'^' *^ '°''-'"'^"°V'''^7^d1he 

I'^s^rr b~p,rrdrm^^^^^^^^^ impr^a 

shown in Table 1. 
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I The fi*t step of 1 obiect is prevented, and the reliability of ioint I the second more step of 1 



object of an organic thin film light emitting device improves. 

[0023] Moreover, since the voltage concerning an element is compared with the one-step 
element of the example of comparison and it can decrease, equivalent [ in luminous 
efficiency ] or the improvement in some is found. 

Example 2 drawing,.? is the cross section showing the organic thin film light emitting device 
concerning the example from which this invention differs. The transparent negative electrode 
22 which consists of an aluminum addition zinc oxide was formed on the glass substrate 21 at 
the thickness of about 1000A of thickness. Next, the luminous layer 23 and the hole -injection 
layer 24 were formed one by one. The luminous layer 23 and the hole-injection layer 24 were 
created on the same conditions as an example 1. 

[0024] The positive electrode 25 was formed In 700A thickness using the same resistance 
heating vacuum evaporationo equipment using Au. The light transmittance of this positive 
electrode is about 70%. The hole -injection layer 26 and the luminous layer 27 were 
succeedingly created one by one like the above. Finally, the alloy (Mg/Ag=10:1) of Mg and Ag 
was used and the negative electrode 28 was formed in 1000A thickness by the resistance 
heating vacuum deposition. 

In the example of comparison 2 above-mentioned example, the hole-injection layer 26, a 
luminous layer 27, and a negative electrode 28 were not formed, and also the organic thin film 
light emitting device was formed like the example 2. 

[0025] When both example 2 and example 2 of comparison impressed direct current voltage, 
uniform green (main wavelength : 550nm) luminescence was obtained. Brightness 100 cd/m2 
The voltage which can be set, current density, luminous efficiency, and brightness half line are 
shown in Table 2. 
[0026] 
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Example 3 drawing 3 is the cross section showing the organic thin film light emitting device 
concerning the example from which this invention differs further. The transparent negative 
electrode 32 which consists of an aluminum addition zinc oxide was formed on the glass 
substrate 31 at the thickness of about 1000A of thickness. Next, the electron-injection layer 
33, the luminous layer 34, and the hole -injection layer 35 were formed one by one. The 
electron -injection layer was heated at the boat temperature of about 300 degrees C using the 
aforementioned chemical formula (7-2), and was formed in 400A thickness as 2A/s in 
membrane formation speed. The luminous layer 34 and the hole- injection layer 35 were 
created on the same conditions as an example 1. 

[0027] The positive electrode 36 was formed in 700A thickness using the same resistance 
heating vacuum evaporationo equipment using Au. The light transmittance of this positive 
electrode is about 70%. The hole -injection layer 37, the luminous layer 38, and the electron - 
injection layer 39 were succeedingly created one by one like the above. Finally, the alloy 
(Mg/Ag=10:1) of Mg and Ag was used and the negative electrode 300 was formed in 1000A 
thickness by the resistance heating vacuum deposition. 

In the example of comparison 3 above-mentioned example 3, the hole-injection layer 37, a 
luminous layer 38, and a negative electrode 300 were not formed, and also the organic thin 



shown in Table 3. 
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Example 4 drawing 4 is the cross section showing the organic thin film light em.tt mg dev ce 
conce ning^ample from which this invention differs further. The transparent negative 
Tctrde 42 which consists of an aluminum addition zinc oxide was formed on he glass 
substrate 41 I the thickness of about 1000A of thickness. Next, the 1"";;;°"^^ layer 43 and 
he hole iniection layer 44 were formed one by one. The luminous layer 43 and the hole- 
iniprtion laver 44 were created on the same conditions as an example 1. 

™s the same as that of the example 2 of the example of comparison 4 aforemenhoned 
foTs'! When both example 4 and example 4 o, comparison impressed *ec. currem^^^^^^^^^ 
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shown in Table 4. 
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DESCRIPTION OF DRAWINGS_ 

[Brief Description of tTie Drawings] 

[Drawing 1] The cross section showing the organic thin film light emitting device concerning 
the example of this invention 

[Drawing 2] The cross section showing the organic thin film light emitting device concerning 
the example from which this invention differs 

[Drawing 3] The cross section showing the organic thin film light emitting device concerning 
the example from which this invention differs further 

[Drawing 4] The cross section showing the organic thin film light emitting device concerning 
the example from which this invention differs further 
[Description of Notations] 

11, 21, 31, 41 Insulating transparent substrate 

12, 18, 25, 36, 46, 52 Positive electrode 

13, 17, 24, 26, 35, 37, 44, 47, 51 Hole -injection layer 
14, 16, 23, 27, 34, 38, 43, 48, 50 Luminous layer 

15, 22, 28, 32, 42, 49,300 Negative electrode 
33 39 Electron -injection layer 
1 9, 29, 301 , 45 DC power supply 
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